PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2003-156642 
(43)Date of publication of application : 30.05.2003 



(51)Int.CI. 602B 6/12 



(21 Application number : 2002-086349 
(22)Date of filing : 26.03.2002 



(71 Applicant : NIPPON TELEGR & TELEPH CORP 
<NTT> 

(72)Inventor : ARAYA AKIHIKO 
NOTOMI MASAYA 
YAMADA KOJI 
TAKAHASHI JUNICHI 
TAKAHASHI CHIHARU 
YOKOHAMA ITARU 



(30)Priority 

Priority number : 2001271333 



Priority date : 07.09.2001 Priority country : JP 



(54) OPTICAL WAVEGUIDE AND METHOD OF MANUFACTURING THE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical waveguide which 
causes no deviation of periodicity extending over a whole photonic 
crystal and composes a bent waveguide having a broad spectrum 
and to provide a method of manufacturing the waveguide. 
SOLUTION: Number 1 shows a substrate 2, shows Si02 layer, 3 
shows a Si layer, 4 and 5 show lattice point rows, a stands for 
lattice constant and W stands for the distance between centers of 
adjacent lattices of both sides interposing a lattice defect 
therebetween in a case where a row of lattice is simply eliminated. 
A linear defect structure is made by eliminating one lattice row 
from a plurality of linear lattice row groups in a slab type two 
dimensional photonic crystal, the lattice point row adjacent to a 
linear defect is so moved to make the width narrower than the 
linear defect width equivalent to one row of lattice of points, or a 
structure arranged on the lattice points is deformed and the 
waveguide width becomes 0.7W. The optical waveguide having this 
structure has a single waveguide mode which has a large group 
velocity below a lite-line. 
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10 ^?^isa*»as*6a5^»?SK©«K!a"c*s. m 

3*«S i JBTftS. Sfc, SSWLHftflHPCte^jQa** 

3 a 3&s*jiflE4 otih^J $ nr l»* . 

[004 1 ] *^U6©0S8rB. BMbfti* 5?F12^ 

tt^tc JBB&Otitf-j&ti 4 * is£l> < cfc 5 K.® 
«r$i±-5o &^<£m©WSJ©te^.£?'J5±© 

^m?L 5 a ©a * s £ . te^jij 4 ©^s«jffiiii^f*ii 
[ 0 0 4 2 ] m 1 k^-tj: ^ss©*!*. mem 

Wo ©JEKfg-C^S-i-S. *^E«Wa «. 

* 1 ^c^c^PS^^S£@^©^^Pi-c* 

[0 04 3] 3 /imSOS i0 2 12, 0.2 (imKD 

siH3©soi ifi±tc, ig+mmftt y^a^-vj- 

30 >^4tCj:^-C. 4§^StS:a = 0 .3 9 MmiCl&SH 
fttt* *3gf^"C«fiSUfc7 * F - v ^IS**fWS- 

31SKSB4UrafATS. *©IR. *sStv**jfir?< <fc 5 

■e©^fflij©fs^.^j±©^M?L^ . ja^iBtcittas©* 
[0044] «^pgtcfkjaii©sa?L5 Aof^yai* 

40 ttftt&T- 15>JSfc*T?tt. ^>F+>-^©?gSIWC 

isao^r tcftommtfi . o . 7 w 0 u fc 

[0 04 51 12IJ. M0 . 7 Wo (OXESftaSKOmifcl: 
-F^tfct?**. *&t»tt. 3 ymlCS i O z J12± 
©0 .2umf(DS i S 3 ©^{ISStS* 2 .8t*& 

■ca^sn**s^©a»{ksift«*fflt»-c*s»3. e» 
50 mmt. 
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2tptClt> t>5 v F (BSr^l .4 6) ©5-Y F^-O 
[ 0 0 4 6 ] 02rt©tfRgf59 -C^Sft&J: v -< 

h ^ ■< k> ^rmic^timmm^n^tcm^- f 

^SlTt^„ ^ ©Sialism J, m-*- 

[0047] cne©*^^ *mm<DB&.<Dmm&& 
w& £&^cispj©fg^:£{££ -r e l tcmmm.%m®. io 

>&-r s t £ & o , teif mm&<D , miimmt & 
s. 

[0 048 ] [|U6©^aS2 ] H 3 tt. «tfe«KteW 
(a) \%^:(D±Mm. (b)«(a)©II 
2#S i O, JB» 3**S iH"C 20 

[0049] ^mmmm-ca. m<m??v 
m-mtmtc&mmote* 1 4©** § s^s < -r 

SC£T?a»i8Sg«*S!SEU 9 5v F©7^ h^-f>J; 

^Ri%am®4g31fiB. «0U8K:*iSJ£©«-?- 
,£?>J 1 4 ©{ia£@5e O/c $ 3; . RflfOSlXKffllfcSU 0 

tc. ze&S§©if§£, ¥£©ieiBlffl$©lffllW£OTj£«u 30 
t-MiWo ©jeRterssB-ra. **c*isiw 0 «. m 

pgr* s„ 

[00 5 0] 3 umm<OS i0 2 II 2, 0.2 umlW 
©S i M 1 3©SO I 3£K±«C. ««&:££ x 
^^^itciot. &^£$!a = 0 .39 Atm«fc0* 

[0 0 5 1 ] ^v^i?\st£\<^M*:ffl&-?Z>ZtlC£. 

&=f- 1 fllBtSTtt. F*> ? ^©iftfi««rtt«S!l 
*lT*&5&»oft:#©3Bftj&«. SSl.lWo tCUfck© 

[OO5 2]04tt 1 Its 1 . 1 W<Wt«?gB©»iS-=&- 50 
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Ft>«T*£. *ttlftt. S i 0 2 11 2<OWSxm: 
1.46£#ttU SiI13©Ulf*43.44*ftb 
T. 3^7crtffetlT(,^ 0 

[0 05 3 ]i4r«, ^"vv. b'<D=>4 F-5^>£fi*a 

-cfjkbr&z. S4t£©ffRgpi 9 tc^n 

». C©SiSS»«SiS©^Ba^3&s l 0 0 d B/mmKl 

U «B»©»«©«**ffll»*CiK:J:0. f£SM^ 
%1 5-dB/mm{C*TK«-C*. +#*Uffltc»;LSz» 

[0054] nss©^2 tc<fcn«. m&<DBm 1 £isj 
r e> i/fc®aaBs**»«-ira^©^#a*w-rs c t * 

^btisO, *»W©3KSHS«jt*ffit»SCi-C, 7 * 

©seiws^rttift*. 

[0 0 5 5] [HJS©^g|3 ] «66©J^«SK: J: 
$ESStt. ^ 7 ^M2 ^tc7 * H =- v *«SS©*frT-©— 9»J 

SCitcJ;^. ^#©IS*f*©*#&ffl«©ffi»fctfc 

[0 0 5 6] C©i5tt»iiiTSC4K:«t*). >5t- 
F©7^h7-r>J:») fiHfflaSMCcSfiiS©^* 

^afi©**tci$i*>r>T5tettl»3«c&SJ:9Cc5f*{ttfLfc 

mvucm&v> afi6Be*ts^©Ba?>j© i ?»J7>©«J: «j 

CO 0 5 7 3 X5^S2^tc7* h-^^feSttt, SI 

©ntttt* A:tt^fttttt©fiH»fa|stt*aStt 2 

(«WlX5^J:Dt>/hSV>JBHff**»o±»*5 7 FH 
iTS?7> F@it?^/c7* h-^g B B a ©CiT 

[0 0 5 8 ] ifc, MS3©tST©l^>J© 1 ^'J^D^i 
». ^ v ^M2 ^Xtc^ * F - v i»Sa©S^O 1 ?'J^P* 

t, » /cfc-w ©a»©«js«:*j w s kkspt}© WM©*mHi 
©iJsrS)^,, 
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[0 0 5 9 ] #HJ6©J&JBK: 1 JiJtfcSI&fc 

H5tctel»r. ^2 l*sa§«. f3F#2 2#S i 

0 2 H v ??-5f2 3#S iS. w^2 4^m.miv$>i> 0 

[00 60] #IS»©J$BTtt. BHfcW* 7 ? FM2 & 

O^FB*«ttWil©«hf-±*cEB 5 tt/c#i*{*££cfi&© 
**K^]*> r 5 1 * ft tf L fcJBttfcSSB 1/ . a|i£?§$i£ 

[006 1 ] Tttfrfc. 3 umHOS i0 2 122, 0 . 
2MmJS©S iH2©SO iafiLtK, .*^fJBK5feiK 
^H'l^^yiKiot, 1fr7-Jt»a=0 .3 9 Mm© 

[0062] ^Rs*&{£©ijiiiii££tt. i Pifronzm 

t»fc«©fl|jS«:*ji>r. *©^K4&trWffll©fi^?-±K: 
cur, ^m?L2 5«fiSsns„ ccr. 

ffi«7L2 5©»«tt. 05 (c) tC7*3ft5R2 5A. 
2 5 B©$1R 1, R2 rSiT5„ »©||WB$ 

SR2©*^aan<fc l -chirrs. 
[0 06 3] ss© i yiBSssifcPB? *@fi3t 

8RCc*JttS&R<D*tt. IWKttf* 1 flHfcOfcate 
©fcKfc^/cW^fcjfiSNtH^ 4©tW>IBOE*i L 
rsesti*. 3fiteK©»l»cJ:5OT©«tt. as© 
*§£©fcKS«*W 0 *©3t«fift?«3SSti*. C 

(D7 * h-5d»8SSftH iftftl .35/zm*>6 1 .5 30 
7 tfm©Fa^c-7 * h-^ 2?A>F+> » 7"*rJf%. C© 

l/c„ *#sa»?i5>ja* (Mi .owo ©*>©) -c 

Jhtoofc. — 05 (c) «C^sn*3g»7L2 5 
&IttB©?gttfC|BKU itiW€:0 .2 5W 0 KL/cfc 
©"Ctt. /<> F*> » ^"F«3©ft-5aSM«-CW?Stt*a 

iSAsnadsn/c 

[0064] EI 6 (J. 43fcttM>£ttCCisH * 1 ?'J&£ii£ 40 

-Kfl«T?*S. *tfff«S i O z @2 2©®St^ 
1.4 6i*iiU SiI2 3©Wf$*3.4(!:^L 

r. 3^7crtftohrt»s. Si 2tc^-rS£5fc©4>©-c 

v h -5 > cfc "J T«©fiai*- K©«* jMnS t» 
©KlttL, 4*W©»»Ttt. 0 6rt©tfR3P2 9tt^ 

/c A*a»asa*»->fcw« j e-K «&*- 

F) tfEPaELTOS. t/c. ^©WCtt. m—*- F 
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[006 5]***<t4C4KJ:») l ttE©»JlbP& 

JStft©3»ift*- KftJUtt 25X55 (=>T£&3S i H©M 

[006 6] 0 12 tcatJST S 2 ^©ttH^S 7 tC^ 
To ^©Sffi-CI&Bju/ccfc^ 0 1 2&C^2ftS|$ 
1 HftftttKROttflTCU:. ^ * h - » F 
¥t » ^«JT*o5 -fh7-f>J; QfiMttttfil« 

t. tommzammt^o) ©*-f (h^asp) 
sssk©^*/j:*- F3 i tcaa-rs. «?§!ji£&< 

TS£. 3Hfi&KJB*r*^#D. C©— *T©*-F 

3 1 v ^t^ct^-c^s. l/c# 

[ 0 0 6 7 ] &te. »8B»©IB»f**Ttf*j&ffi4 L 

gKftHfai5cc)ffi»f*©^stti«sr*fiiffi-r*^ffi*. 

aHaKSB©flfS%»< LT. WWtcjffl»*Tlf&* 

[ 0 0 6 8 ] 0 8 ( a ) tt. AKKtCjUS»©£$t7L4 
1 *^»©#£\£fttcfflM»3l*{*tfLfc£*©*- 
Flft«r*S. H8»^m?L4 l^*<T5Cit? l 
07 ©—ST©*- F 3 1 F+> » rfjflttCCi/? 

F^-a-. H6©J:5tcBBtfi©^*tt*HT*«»5©»«( 

5. /c/cL, C©*-F4 2tiSHT*«D©»tt*>W 

l. cn6©»tt*Hi33gts««««tc3in*/c». 

[0 0 6 9 ] ^XtC> C©*- F©ffl9T3&«») iSHT* 
0©«««:*sWS*- F«Ftt©ai»*3WfflL. *s5l>*s 
3BftSS«9S«B«£r&Lfcfc©£H8 <b> tc^-T. 
08(a) -Cr£S L/c*- F 4 2 23ST# 5 ©fil« 
T- 7 * h - ^ ^ /O F » -/CDMt37 UiytZffl D 
iA*e.n/c*- FOl$tt*Sl, — ^T. SWWO©® 
F — ^i(SliaJ©¥^Wa/S«f**s 3 T gp<t 0 

cne.©*- F7 a -fc Ytettsfcwmte 

©/csb, »«K©'t 1 *#5a©®»f**^* < . 

iJ>L«nfct8Bf©®«f**'hs<rsci"c. i»*tc*j- 

"TS!|fiKK©WJaB«f^«:a#©-€-nj:'3^S< L. W 

mom&iaz. mMm<ojm^*$£*.z>ioWx>. s i 

<if*s*4*i. CCtB. 08 (b) fC^Tcfc^^C, ^ 
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[0070] c©«fc5«:. mm&<o'p^ts.trcLm 

titc 4 c 5©J15TSg{c||*^ Sfcsbtc. ffi«SFL©JB;R 
*i»t5C4#. ##SHJ©§WBi&©fci6©fi5ft*' 

[0071] ogrtc. 3ga?i©jg«i^-*- K^ffi 

i©f»^{COlir^T. 0 9 (a) tt. ^MRl = 
0 .2 7 5 aTlll, £Sl?L©R2*/N* < ITl^ 10 
?c4#©. afiftH5«W4J|l-- *-Fff«tt©H«4*5* 
$6(C. gg (b) li, 09 (a) tC:fet»T 
^— *- F?if«tfMb*Kft6»«l&fi4*ff«4©W« 

*. -?-ft-en©R2K:-^-c&£tBu iotcs4&fc 

&©-C*S„ i9 (a), (b) ±»>. R2*s/h$<W 

[ 0 0 7 2 ] ortC. J*—*- FflHftWfc^KttSW. 
R 1 . R2 (R 1 >R 2 ) ©a#£trt*£;Wrs. 0 

1OIJ09 (b ) £t£*ftR 1 fC-?l>Tftfftsft:4&G) 20 
3Kft»«4das*:m— KW*S4<DIW&*iftOTl» 
S„ HSBRl=0.27 5a, 0.3 0a, 0.3 5 
a. 0.4 0 a©i#£-£^U —^MMM-K 1 = 0 .4 5 
a©iS^£^L.TU£„ CiT.e.©ft^«. R5 1TSt 
Jr^tc. W>0.4W„ -cmmKmM& «c«R 
mUTfc»3. c©iS«**W=0 .7W 0 ^ittrwf44J5 

zS^S§©ifI^W< 0 .7 Wo (C-rS^^*2»C4 

[0 0 7 3 ] SEfc. R 1 = 0 .4 5 a©#-*- FMM 30 

#w<o.4w„ •cs^Ltc»sc4*«t>*»s. cn 
^^©Ttc^nn^c*- f#+> ? ^tptcJgn. 

Cft«fc>5. El#-t-F«(>0.0 1 [c/ 
a] ) Sffi/tftKHt. W<0.4W 0 , Rl< 
0 .4 5 a 4TS<&g#*£C4#fc>#>£ 0 
[0 074 ] 3fc«W©Hfll©^ffi*»ifiUr #fc 

a*. itrsesiiife©jBss«:iR3£snsc4a:<; i#sf»3Jc 

^©S§ * jftK U ft t 4BH©S«t-©35gtf o t 

[0 0 7 5 ] /c4*tf. Btfia©Hffe©^SIrtt. Sift 4 
LTS i iictO'S i O z C 
©Wf4teRJ£3ftft(r»C4ttf!6*»-C*S. — Hf 
HSf*©«t»©«iH©T«cfilB#f*©BIK(**KKbfc 

H*6©Jfo«l. 2 4RttK«iHSIff&f]SE-*- 
&Ctlcj:K). b?-{>J:*)TlcM— *- F^£ so 
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4i9/cT3fiSK«:JI5«-r 5 C 4*«-«W«:nJffir*S. 
[0 0 7 6]fc4A«. S i ©fttoDtCGa A s , In 
G a A s . InGaAsP, InPfO^»fc 
»3£. S i O z ©fiCto'O tc#y v-. T^S^" 

^©«m*fflt»fc*ii-Cfe. ±<EIDSam*sJt8^StiS 
C4tt9J6*»T?*S. ttc. CCTit, T»^9»FK 
KSft^EaLfctB^-tcoti-r©^^**. ±TS&t 

r#sc4«Bje»^r*)-5» 0 

[0 07 7 ] 

#»iftBfc J:C*E-©SJS#i£W:. 7 * F - ? 

K^3/gj$i±©rft££i; sits c 4ft < . 

[007 8] * v-JmZ'kTt? *m&<DitR-<D 

r« tS-?*l^©^XPSitIJ; , 3^^<^-2»J: ; >«: > & 
XRS tcjfiST S * tam* *Jbtci3B 3 

5 W > J: 0 fiS88»B9-C#— *- F**J^fiS^Ifi6*«Ji© 

ytmimte «t ^©syt^a^si^-r scims. 

[0 0 7 9] X-7^2^tc7 ^ ?r ^*&a©«HF-© 
-8&£ia«ttfc|$*«0dBflH£4 l/fc^iSKtcfcu 
r. ^*a?iJ^©im^ , |ifS<fc'3€>jA<ife'5,ct'5^ > ^ 

nteflKS»'&^S'&SG4«:j:0, ?7? K©7-T h 
7 >=t «? ^MJTf-*- F*J^fi£«JSI«caiJB© 
3^ligBte«fcD f -€-©«j£*ffi«:ai«'r*C 4*JT*S. 
[008 0] *«W©36#iftB». ^ 7^2 & 

^3&4L/c^$3Stcfc^T. ^©^PS^^if^fiiJ©^ 
ff^^Pl©*'C^^^iffli3 4fc£«fc 5lC?ia{*« 
rc4KJ:*)aij6Hf*B%»< Ufc©T. 

[0081] Ltcft-o-c. &mmcj:tiiz. mM&&fo 
«38*ft«-r*c4j&«r*s. 

[HBS©tt*tt»W3 

[H 1 ] Hife©^ 1 hWFSkr? *Y=-v ZffeikM 

aa»3&»6tts*afiftK©«siaT*0v (a)«±s 

19 . (b) tt (a) ©I - I ' KaS^-TKBSia-C* 
[0 2] mmoBM 1 <fc£^Rl7 * h - v ^fg B B B 3lig 

B*>6«cs^is»©3»S[*- F^Rttftiwrsia-c* 

[0 3 ] Hft©?ga82 tc«fc S«l^HS7 * h - 7 ^^29 

aa»*» e. ft s*3KSB©«^ia-c* o . ( a > «±® 
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mi] ftimiasv zmmwj: i mtsnsmx&y * h 

[08] »SSSK:«ja«rS3g«7L©J&Kt*- 
[09] ^3^K43»«K«4#-*- K««Oonffi&* 
[0 1 ] 
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